•one complete period, in the second it goes through two periods, These and similar eaten when the periodic times arc not commensurable, will be again treated of under Acoustic*
80.   We have next to consider the composition of simple  har-omontc motions in different directions.    In th<^ first place, we uec that any number of simple harmonic motions of one period,  and of the same phase, superimposed, produce a single simple harmonic motion of the same phase.    Fur, the displacement ut any instant being, according to the principle of the composition of motioni, the geometrical resultant of the displnecmrntn due to the component motions separately, these component displacements in the c.ise sup-posed, all vary in simple  proportion to one another, and arc 10 constant directions.    Hence the resultant displacement will vary in simple proportion to each of them, and will bo in a constant direction.
But if, while their neriods nrc the same, the phase** of the several component motions do not agree, the resultant motion will genera lly be elliptic, with tnusal areas described in equal time* by the r«uhu»* vector from the centre; although in particular cases it nuiv IKJ uniform circular, or; on the other hand, rectilineal awl simple harmonic.
81.   To prove this, we may first consider the cast1, in which wo have two equal simple harmonic motion* {<ivct>, und these in per-pendiculur lines, and differing in phase by u quarter period.    Their resultant is a uniform circular motion.    For,  let /»V/, 1?A' be their ranges; and from 0, their common middle point at*«rain*, dr?.i ubo
a c iu U* thtuu^h .4.-I' 7i'/r. Tlu- ^i\vn inotton of /' iu J*A \\ill br (§ fr;) iSriiUC.l by the nintiou o!' .1 pniut ;%> souji'S the m> uuitrrrrn'o of Uu:» cutlc ; uuu the fame puiul, U inuuttg in the duct tion indicated t»y the arrow, will give a tirnple hurmunic moium of jf", in Jfd't a tpuirtcr o*" u jKriutl behind that of the motion of/* in Jfst. But, MIHC A'OA,
C^t(t^» M!u^ Qf'& arc X'J>^1 «i^;»1"*,  the fij.;uro
/)/x<^/>i.s a iiar.illelogr.u», ami thctcforr Q ii in the pm'.tj^u ut the displacement compounded of (ij* and (•'/*'. Ilrtu r tv»u r^u.d nuuplo Jiarmonic motions in perpendicular hnr», ui ph.t&r;* diitcitog !»y a quarter period, are eijutv.dmt U) u uniform tinuUr nmii«>a «f ^4*'a«i fc}u;tl to the nuiximutn dr-,pliu'rmrnt of rithrr ftinnlv* and in the t!itrc» tion from ttie positive end of the range ut' the «uwj'oi»c:ji ut wlvutico of the other towanhi the poraiivc end of the ratine o! ihn Utter.
82.    Now, orthogsjtud ptujcrtioici of niruplc hariaonif «u»iioni wo clearly itmple harmonic, witti unchanged phase,    Hencf, if we pn>« jcct the case of § Hx on any plane, we get luotian in an cUijnr, of \vhich the projci'tiimi of ihc two < um|Hjurni ratter's arc t unju^.tta diainclejs, and in \vhi< h thr tadr.r^ vcilor frou» the < cnt;r (%-%•-u!*'--» Ctpjal  areas (beii»tf   the pEtijr« tunia of the arc^s dr-.» nbni by the sradius of the circle) in coaxial tuaci.    But the plme and |<uwtu«i of
